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Chest CT Parameters to Predict the Major Adverse Events in Acute
Submassive Pulmonary Embolism

Seung Mok Ryoo, MD.', Won Young Kim, M.D.!, Choong Wook Lee, M,D.?, Chang Hwan Sohn, M.D.', Dong
Woo Seo, MD.', Yoon Seon Lee, MD, Ph.D.', Jae Ho Lee, M.D.!, Bum Jin Oh, MD.!, Won Kim, MD,,
Ph.D.!, Kyoung Soo Lim, MD,, PhD

Departments of ' Emergency Medicine, “Radiology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Background: The aim of the present study was to evaluate whether findings on initial chest computed tomography
(CT) of influenza pneumonia can help predict clinical outcome,

Methods: We reviewed all adult patients admitted to the Emergency Department (ED) with a confirmed diagnosis
of novel influenza A HIN1 virus (2009 HINI1) pneumonia, who underwent chest CT upon admission between
Aug 26, 2009 and Jan 31, 2010. Radiologic findings were characterized by type and pattern of opacities and zonal
distribution, Clinical outcome measures were intensive care unit (ICU) admission, mechanical ventilation, and
inhospital death.

Results: Of 59 patients diagnosed with 2009 HIN1 pneumonia, 41 (69.5%) underwent chest CT on admission into
ED. Nine (22%) of these patients developed adverse clinical outcomes requiring the following treatments: 9 (22.0%)
ICU admissions, 5 (12.2%) mechanical ventilation, and 3 (7.3%) inhospital deaths, Counting the number of patients
with more than 4 involved lobes, the sensitivity, specificity, positive predictive value, and negative predictive value
for detection of adverse clinical outcome were 67%, 84%, 55% and 80%, respectively.

Conclusion: Extensive involvement of both lungs (over 4 lobes) is related to ICU admission, mechanical ventilation,
and inhospital death. Initial chest CT may help predict an adverse clinical outcome of patients with 2009 HIN1
influenza pneumonia,
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Table 1, Demographics and clinical characteristics

Group 1* Group of value
(n=32) n=9) P
General characteristics
Age, mean+SD 3r7x177  512+231 007

Sex, Male : Female 13:19 6:3 0.26

Height, mean+SD 16=+0.1 1701 027
Weight, mean+SD 630+115 631+188 098
BMI, mean+SD 236+34 225+54 046
Comorbidities, n (%)
Asthma 4 (12.5) 1 (112 0,99
Chronic lung disease 1(3.1) 2 (222) 012
Cardiovascular disease 2 (6.3) 1 (11.1) 054
Neoplasm 2 (6.3 4 (44 4) 0.02
Liver disease 394 1 (11.1) 0.65
Renal disease 2 (6.3) 1(11.1) 054
Diabetes 4 (125 0 (0 0.56
Any comorbidity 14 (43.8) 8889 002
Clinical manifestations, n (%)
Onset, mean+SD 22+12 41+42 021
Cough 30 (93.9) 8889 054
Sorethroat 2 (375) 1(111) 023
Headache 4 (43.8) 2 (22.2) 044
Myalgia 13 (40.6) 4444 099
Dyspnea 8 (56.3) 8 (88.9) 0.12
Chest pain 4 (12.5) 1(11.1) 0.99
Hemoptysis 2 (6.3) 1(11.1) 054

PSI score, mean+SD 486+380 840+464 002

SD: standard deviation; BMI: body mass index; PSI: pneumonia
severity score,

*Patients who were managed without intensive care unit (ICU)
care or mechanical ventilation, TPatients who were managed
with ICU care or mechanical ventilation,
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pneumonia severity index (PSDX 2Jv] Sl 2folE K
TH48.6+38.0 vs. 84.0+46.4, p>0.02). W A] &3l
A S22 & - 3ol frelgh Apoli= RIIEK(Table D).

Table 2, Computed tomographic findings

Group 1* Group ot
(n=32) (n=9) p-value
Patterns of abnormalities, n (%)

Only consolidation 5 (15.6) 1(11.1) 099

Only GGO 5 (46.9) 3333 07

Consolidation+GGO 2 (375) 5(56) 045

Patchy opacity 20 (62.5) 5((656) 072

Nodular opacity 5 (48.4) 4 (44.4) 099

Bronchial wall thickening 18 (56.3) 4 (44 .4) 0.71

Air bronchogram 0 (313 6 (667 012

Pleural effusion 5 (15.6) 2(222) 064

Distribution, n (%)

Predominance <0.01
Central 14 (43.8) 1(11.1)
Peripheral 14 (43.8) 2 (222)

Central +Peripheral 4 (125) 6 (66.7)
Bilateral involvement 22 (68.8) 8 (8389 040
Involved lobe, n (%)

Right upper lobe 14 (43.8) 5 (55 071

Right middle lobe 11 (34.4) 7 (778 003

Right lower lobe 20 (62.5) 9 (100,00 0.04

Left upper lobe 9 (28.1) 4 (444) 043

Left middle lobe 5 (15.6) 7 (778 001

Left lower lobe 21 (65.6) 778 070

Numbers of involved 2513 43+17 <001
lobe, mean+SD

Numbers of involved 5 (15.6) 6 (66.7) <0.01
lobe =4

Extension of infiltration, n (%) <0.01

Mild (<30%) 24 (75,0) 1(111)

Moderate (30~60%) 8 (25.0) 2 (22.2)

Extensive (>60%) 0 (0.0 6 (66.7)

GGO: ground-glass opacity; SD: standard deviation,
*Patients who were managed without intensive care unit (ICU)
care or mechanical ventilation, TPatients who were managed
with ICU care or mechanical ventilation,
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Figure 1. Receiver operating characteristic (ROC) curve
for numbers of involved lobe,

Table 3, Accuracy of the number of involved lobe and ad-
verse outcome

No. of involved lobe=4,

% (95% Cl)
Sensitivity 7 (0.36~0.98)
Specificity 4 (0.72~0.97)
PPV 55 (0.25~0.84)
NPV 0 (0.79~1.01)
Accuracy 0 (0.62~097)

Cl: confidence interval; PPV: positive predictive value; NPV:
negative predictive value,
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